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sharp triangle inequality reverse inequality
$\Vert\sum_{i=1}^{n}x_{i}\Vert+(n-\Vert\sum_{i=1}^{n}\frac{x_{i}}{\Vert x_{i}\Vert}\Vert)\min_{1\leq i\leq n}\Vert x_{i}\Vert$
$\leq\sum_{i=1}^{n}\Vert x_{i}\Vert$
$\leq\Vert\sum_{i=1}^{n}x_{i}\Vert+(n-\Vert\sum_{i=1}^{n}\frac{x_{i}}{\Vert x_{i}\Vert}\Vert)\max_{1\leq i\leq n}\Vert x_{i}\Vert$ .
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$n$
$S$
$\ell^{\infty}(S)$ $S$ $X$ $S$
$\ell^{\infty}(S)$ $S$ $l^{\infty}(S;X)$ $S$ $X$
Takahashi[13]
$\{x_{S}\}_{s\in S}$
$\{x_{S}\}_{s\in S}$ $S$ $X$
$\{\Vert x_{s}\Vert\}_{s\in S}$ $S$
$l^{\infty}(S)$ mean
mean
$\mu\in\ell^{\infty}(S)^{*}$ mean $\Vert\mu\Vert=1$ $\mu(1)=1$
$\ell^{\infty}(S;X)$ $x**$ $M_{\mu}$ : $\ell^{\infty}(S;X)arrow x**$
:
$(M_{\mu}(F))(x^{*})=\mu(\{\langle F(s),$ $x^{*}\rangle\}_{s\in S})$ .
$s\in S$ $\langle F(s),$ $x^{*}\rangle=x^{*}(F(s))$
$\Vert(M_{\mu}(F))(x^{*})\Vert$ $=$ $\Vert\mu(\{\langle F(s),$ $x^{*}\rangle\}_{s\in S})\Vert$
$\leq$ $\Vert\mu\Vert\Vert\{\langle F(s), x^{*}\rangle\}_{s\in S}\Vert$
$\leq$ $\Vert\mu\Vert\Vert\{\Vert F(s)\Vert\Vert x^{*}\Vert\}_{s\in S}\Vert$
$\leq$ $\Vert\{\Vert F(s)\Vert\Vert x^{*}\Vert\}_{s\in S}\Vert$
$=$ $\Vert\{\Vert F(s)\Vert\}_{s\in S}\Vert\Vert x^{*}\Vert$
$\Vert M_{\mu}(F)\Vert\leq\Vert\{F(s)\}_{s\in S}\Vert$
$\grave$ $x(s)=x$ $(\forall s\in S)$
$(M_{\mu}(x)(x^{*})$ $=$ $\mu(\{\langle x(s),$ $x^{*}\rangle\}_{s\in S})$
$=$ $\mu(\{\langle x, x^{*}\rangle\}_{s\in S})$
$=$ $\langle x,$ $x^{*}\rangle\mu(1)$
$=$ $\langle x,$ $x^{*}\rangle$
$x^{*}\in X^{*}$ $M_{\mu}(x)=x$
$\Vert M_{\mu}(x)\Vert=\Vert\{x(s)\}_{s\in S}\Vert$ .
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$\Vert M_{\mu}\Vert=1$
$)$ $M_{\mu}(x)=x$ $M_{\mu}$ mean operator
mean operator
1. $X$ $S$ $\mu$ $p^{\infty}(S)$ mean
$M_{\mu}$ mean operator $F\in l^{\infty}(S;X)$
$\Vert M_{\mu}(F)\Vert\leq\mu(\{\Vert F(s)\Vert\})$
(2) $X$ 2
2 $x,$ $y$ $X$ $f_{xy}$
)
$(t)= \frac{\Vert x+ty||-||x||}{t}$ $(t>0)$
$\Vert x+y\Vert+\Vert y\Vert-f_{x,y}(t)\leq\Vert x\Vert+\Vert y\Vert\leq\Vert x+y\Vert+\Vert x\Vert-f_{y_{1}x}(s)$
$0<s\leq 1\leq t$ $t,$ $s\in[0, \infty]$
2’ $x,$ $y$ $X$
$\Vert x+y\Vert+\alpha\Vert x\Vert+\Vert y\Vert-\Vert\alpha x+y\Vert\leq\Vert x\Vert+\Vert y\Vert\leq\Vert x+y\Vert+\Vert x\Vert+\beta\Vert y\Vert-\Vert x+\beta y\Vert$
$0<\alpha\leq 1\leq\beta$ $\alpha,$ $\beta\in[0, \infty]$
2’ (1) mean operator
3 $X$ $S$ $\mu$ $\ell^{\infty}(S)_{-}h$ mean $M_{\mu}$
mean operator $F,$ $G$ $l^{\infty}(S;X)$
$\Vert M_{\mu}(\{F(s)+G(s)\})\Vert$
$+\mu(\{\Vert\alpha(s)F(s)\Vert\})+\mu(\{\Vert G(s)\Vert\})-\Vert hI_{\mu}(\{\alpha(s)F(s)+G(s)\})\Vert$
$\leq$ $\mu(\{\Vert F(s)\Vert\})+\mu(\{\Vert G(s)\Vert\})$
$\leq$ $\Vert M_{\mu}(\{F(s)+G(s)\})\Vert$
$+\mu(\{\Vert F(s)\Vert\})+\mu(\{\Vert\beta(s)G(s)\Vert\})-\Vert M_{\mu}(\{F(s)+\beta(s)G(s)\})\Vert$
$0<\alpha(s)\leq 1(s)\leq\beta(s)(s\in S)$ $\alpha,$ $\beta\in\ell^{\infty}(S)$
(2) ( 3) $S$ sharp mean triangle in-
equality
4. $X$ $S$ $\mu$ $l^{\infty}(S)$ mean $M_{\mu}$
mean operator $\inf_{s\in S}\Vert F(s)\Vert>0$
$F\in\ell^{\infty}(S;X)$
$\Vert M_{\mu}(\{F(s)\})\Vert+(1-\Vert M_{\mu}(\{\frac{F(s)}{\Vert F(s)\Vert}\})\Vert)\inf_{s\in S}\Vert F(s)\Vert$
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$\leq\mu(\{\Vert F(s)\Vert\})$
$\leq\Vert M_{\mu}(\{F(s)\})\Vert+(1-\Vert M_{\mu}(\{\frac{F(s)}{\Vert F(s)\Vert}\})\Vert)\sup_{s\in S}\Vert F(s)\Vert$
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